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PURPOSE: To\ simplify assembling the mounting work and irradiate layer with 
high accuracy by resin-encapsulating a semiconductor laser element fixed with 
a fixing base together with an optical detector, and installing a diffraction 
grating for radiation, laser light to the top. 

CONSTITUTION: A semiconductor element 1 is fastened with a fixing base 2 
where a photodetector 4 is mounted. When resin 10 is sealed after interconnec- 
tion, an uneven pattern 9 which diffracts laser light 3 in a required direction 
is formed on a mold 8. A grating pattern 9' is transferred to the resin 10 by 
compressing the mold 8, responding with, an optical path, which competes the 
process. This construction makes it possible to minimize the number of 
components* simplify an assembling process and obtain a high accuracy laser 
light irradiation device. 
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7; electrode. A: diffraction grating 
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PURPOSE: To obtain a coupling distributed-feedback type semiconductor laser 
which does not produce any made instability frequently by providing a phase 
shift section at three locations and deciding the length of each shift section 
for a specified valve where the amount of shift is A/4 and four-divided, stating 
with the ends. 

CONSTITUTION: An activated layer 2 is installed between two clad layers 1. 
The amount of shift in a phase shift section at three locations is X/4 in all 
cases. The length of the four divided sections are specified as L(l+d)/4, 
L(l + d)/4, L(l — d)/4, L(l — d)/4. The term A stands for laser wavelength while 
L stands for a total length of semiconductor laser. 0.25<d in particular is 
selected for the value in case of — l<d<l. This construction makes it possible 
to prevent the scattering of characteristics whenever the laser is changed since 
oscillation occurs when the difference between an oscillation frequency and 
Bragg frequency is <J'=0. Furthermore, the deviation A or of a threshold gain 

0 a with the next mode is increased, thereby providing a coupling distributed- 
feedback type laser having a narrow spectrum and equalizing the amount of 
three phase shift in all cases. It is, therefore, possible to facilitate the manufac- 
turing process. 
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A: phase shift 
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PURPOSE: To form a sophisticated fine wire circuit by metal-coating a substrate 
which forms a composite containing an inorganic filler capable of forming 
an anisotropic melting phase in liquid crystal polyester in a vacuum tank, keep- 
ing a temperature of 60'C or over on the surface of said substrate, and selective- 
ly etching the surface of said substrate. 

CONSTITUTION: An inorganic filler is a fine particle selected from a group 
II element, its oxides, sulfate, and the like or Al, Si and groups of its oxides. 
The average grain size is 0.01 to 100/zm. The particles are 5 to 80% blended 
in terms of the total weight of the composite. It is also acceptable that fiber 
whose average grain size is 1 to 30;im and whose length is S/^m to 1mm, is 
blended at a rate of 1 to 60%, Moreover, a combined use of fine particle-like 
of fiber-like inorganic substances is also acceptable and they may be blended 
at a rate of or below. The fiber adopted is a glass fibepor the like. It 

is formed on a substrate by an injection process or a similar process. Then, 
a metal material is laminated thereon and etched with a resist mask, thereby 
producing a semiconductor pattern. This construction makes it possible to form 
a precise and fine-sized cirtuit without high temperature peeling off and keep 
it submerged in solder as well. 
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